Gene mutation and clinical analysis of nephronophthisis diagnosed using whole exome sequencing: Experience from China .
Nephronophthisis (NPH) is an autosomal recessive cystic kidney disease. Its onset is obscure, and its early clinical manifestations and pathological changes lack specificity, which makes clinical diagnosis difficult. At present, as many as 90 genetic alterations can result in NPH, which exhibits significant genetic heterogeneity. Therefore, high-throughput sequencing technology provides an effective method to identify and characterize novel NPH pathogenic genes when compared to Sanger sequencing. This study summarizes the gene mutations and clinical data of whole exome sequencing, which was used to diagnose 5 NPH patients to improve the understanding of the causative genes and clinical phenotypes of NPH. The clinical manifestations, laboratory examination indexes, and imaging data of 5 patients of NPH were reported. Whole exome sequencing was performed in 5 children, and the causative genes and mutation sites were analyzed by bioinformatics and genetics. The mutation sites were verified in children and their parents using Sanger direct sequencing. Among the 5 patients (3 male and 2 female), 2 patients had infantile NPH, and 3 patients had juvenile NPH. The 2 infantile NPH patients were characterized by the onset of liver dysfunction accompanied by hypertension and left ventricular change, and the renal function progressed to end-stage renal disease (ESRD) after 7 months and 9 months, respectively. The 2 cases of infantile NPH had NPHP3 mutations, with one carrying compound heterozygous mutations (c.1358A>G, c.2369A>G) and the other simultaneously carrying a c.1174C>T IVS26-3A>G cleavage site mutation from the father and a nonsense mutation (p.392R>X, 939) from the mother. The 2 juvenile NPH children had entered ESRD at the onset of the disease, including 1 patient with Joubert syndrome. The 2 patients with juvenile NPH had frameshift mutations (c.1583 to 1596: deletion) and homozygous point mutations (7 c.640G>T) of the NPHP1 gene. In addition, another patient with frequent urination and nocturia resulting in stage CKD3 renal function had a complex heterozygous mutation of the NPHP2 gene (c.2686G>A, c.1943A>G). The urine A1MU/creatinine and urinary transferrin increased in all 5 patients without hematuria. Whole exome sequencing identified the causative genes of NPH in 5 children. In NPH children with NPHP3 gene mutations, renal functional damage was characterized by early onset and rapid progression to ESRD, often accompanied by liver dysfunction and hypertension.